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Phuong phép ddnh gid tong hop chat luong nude c6 trong sd
va quy chuan vé mot thong so
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Tém tat Bai béo trinh bay phuong phap cai tién danh gid chat lugng méi truong tong hop sir dung
chi s6 dd va dang dugc g dung ¢ mot s6 nude nhu Bi, My va Canada. Phwong phép cai tién chi
s0 chdt lwong moi truong tong cong (TEQI) c6 uu diém hon so v6i céc phuong phdp khéc ¢ chd,
trong s6 dugc tinh dén muc d6 doc hai cua timg thong sO va bang phan cap chat lugng nuéc phu
thudc vao tong cac thong sd khao sit (2<n<100) déu dugc tinh todn bang cdc cong thuc 1y thuyét,
khong tu quy dinh nhu cdc phuong phdp khdc. Két qua g dung chi 6 chit luong nudce tong cong
TWQI dé danh gid nudc ven bién (n=13 thong s6) cho thiy phit hgp véi cic sd lidu quan tric thyc

te.

Tir khéa: trong s, chuan héa, chi s chat lugng nudc tong cong.

1. Pit van dé

Hién nay, hau hét cic nudc trén thé giGi
dang tng dung 3 phuong phép chinh dudi day
dé danh gid tong hop chat lwong méi trudng
nudc

- Phuong phép chi s chit lugng nudc
(WQI) ctia My [1] tuy c6 tinh dén trong s6 Wi,
nhung trong s6 nay tu cho diém tir 0-1 theo y
kién chuyén gia, nén van mang tinh chii quan.
Thang phan cap danh gid theo 5 cip (rat xau,
x4u, trung binh, tot va rat tot) 1a ty quy dinh va
sO cac thong s6 khao st con han ché (9 thong
s0). Thang danh gid 4p dat ¢ dinh, khong phu
thudc vao tong sb n cla céc thong sé khao sat,
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nén dan dén ngudng ddnh gid c6 thé khong phi
hop véi thyc té. Pic biét, viéc tinh chi s6 phu
phai xdy dung cdc gian d6 twong ng qud phirc
tap, khong thuén lgi trong viéc dp dung vao
thuc té. Vi duy, khi tong cdc thong s6 n=30 phai
xdy dyng 30 gian do chi s6 phu I,

- Phuong phdp ciia Bi diing hé thdng cho
diém tir 1-4 @ phan hang danh gid chét luong
nuéc, chua tinh dén trong sb va sd thong sb
khao sét con han ché (n=4).

- Phuong phdp danh gid chét luong nudc
CWQI (Canada) [2] ¢6 wu diém khong han ché
sO cdc théng s6 khao sat n, nhung chua chi o
trong s6 W, dé tinh dén tim quan trong cua timg
thong s6 khao sit. Thang danh gid vin mang
tinh chu quan va c6 dinh, nén ngudng ddnh gid
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c6 thé sai léch véi thuc té, khi n = 2 hodc sb
thong s6 khao sét n khd 16n.

- O Viét Nam, Tong cuc Mbi truong
(TCMT) méi ban hanh phuong phdp tinh toédn
chi s6 chit lwong nude (2010) [5]. Tuy nhién,
phuong phdp nay ciing gip phai nhitng han ché
nhu cic phuong phédp khac da néu ¢ trén.

2. Phuong phap chi s6 chat lugng nuéce téng
cfng co trong so va quy chuan vé 1 thong so
(TWQI) cia GS.TS Pham Ngoc Ho

2.1. Thiét ldp cong thirc chi so tong cong P;

DPé khic phyc nhimng han ché néu trén,
GS.TS Pham Ngoc Ho (2011) [3], da tién hanh
cai tién phuong phap danh gid chit luong thanh
phan méi trudng (dit, nudc, khong khi) bing
chi tiéu tong hop c6 trong sd va quy chuan vé
mot thong $6 (chét) tai cuing mot mdc tinh todn
ban dau, 1am co s¢ cho viéc xdy dung chi s6
chét lwgng mdi trudng téng cong (TEQI), noi
dung dugc trinh bay dudi day.

Phuong phap cho phép xem xét tai mot
diém cho trudc tmg voi mot thoi diém t chiu tac
dong ddng thoi cia n théng s6. Khi d6 ta cé:

n, C;

P’j=Z:1)qji =ZC* )

i=1 ji

trong d6:j=1,2,....N - $6 diém tién hanh quan
tric;

n - s0 cic thdng sO quan trac;

q; = L - chi s6 chat lwong moi truong

ji
ciia thong s6 i tai diém quan tric j;

Cji - gid tri trung binh cia thong sO i tir tong
s6 mau dugc quan tric tuw dong hodc léy mau
phan tich tai diém j;

C ;i - gid trl gi6i han cho phép cua thong s6
i tai j theo tiéu chuan quéc gia cia mdi nudc;
P’; - chi s6 tong cong tai diém quan tric j.
DPé quy chuan P’ i vé mét chi s6 q; (hay
thong $6 C)) tai diém j=1,i=1 (méc tinh toan
ban du), ta bién d6i cong thue (1) lai nhu sau:
Voéij=1,tacétu(l):
Pi=qu+qr+qs+--+qn

=q11(1+h+"'+qi)

qi qi
=q“(@+h+...+qﬁ) ()
4y 9 qdi
C, .
Thay q;;= —+ vao (2) ta duoc:
Ci
P =SSt Gy Sy S G
Cll Cll CIZ Cll Cln Cll
(3)
- 5 CI] < "I SN ,
biat W’; = —~, thi theo (3), ¥ 56 nay chinh

@)

li
la trong s6 cuia thong s6 i so véi thong sé quy
chudn vmg véi i = 1, j = 1 hay chi s6 q;;. Khi
dé6 (3) tro thanh:

1 C 1 Ci
P'\= q“xzwic—l:
i=1

11

Cugyw S @
Cll i=1 Cll

Dé tinh trong so cia thong so i so voi tam quan
trong cua téng n cdc thong so khao sdt, ta nhan

2 vé ciia (4) véi , ket qua nhan duoc:

n

W
i=1
n W'~ C . n C .
P = quxz " Ch =q“><ZWiC7h )
i=1 Wv_ 11 i=1 11




114 P.N. Hb va nnk. / Tap chi Khoa hoc PHQGHN, Khoa hoc Tw nhién va Cong nghé 27, S6°55 (2011) 112-119

W=—- (6)

trong d6: W, 12 trong s6 cua thong sd i tai j=1.
Tuong tu, ta c6 cong thirc tai diém j bat ky:
n C.
— i
Pi=q; Z;, W . 9]

jl

Vi chi s0 q; tai diém j khédc voi gid tri qiy
tai diém quy chuin, nén can bién doi (7) vé
cung q;; bang céch:

_d v Si
Pj ——“qulXZWiC—J
11 i=1 i1

it
qy

n C‘i
:qnx( szi_J)
i=1 le

o C.
= Sy w,
1=l C;

Cll q jl
C
=—itxa, ®)
11
C. o C.
a=—x> W, )
C11 i=1 le

trong d6: W, - trong s6 cua thong s6 i tai diém j

11 .

P

ji

xdc dinh tir cong thure (6) véi W' =

a; - goi la hé sO quy chuan tong cong tai
diém j bat ky;

Cfl - gi4 tri gi¢i han cho phép cua thong sb
Iira chon lam chit quy chuén (theo quy chuin
qudc gia cta mdi nude).

C; - gid tri gidi han cho phép cuia thong s6 i
tai j;

C;i — gid tri quan tric thyc té cta thong sb i
tai j;

C;, — gid tri cua thong s6 quy chun tai diém

Khi dat j = 1, cong thuc (8) tro vé cong thuc
(5). Vi vay, (8) la cong thirc tong quat vé chi sd
tong cong, 1am co s dé xdy dung thang danh
gid tong hop chit luong madi truong theo chi s6
CLMT tong cong TEQL

2.2, Ap dung TEQI dé xdy dung thang ddnh gid
chat luong nudc

2.2.1. Thiét ldp thang ddnh gid cia chi s6
chat lwong nuée tong cong (TWQI)
Téch trong tap hop n tri $6 gji tu (8) thanh 2
nhém:
Nhém 1: Gdm m tri sb q;i co6 gid tri <1
(nhém thong s6 ¢6 gid tri phit hop TCCP),
m C m C‘i
ijzijiqulxajm’ ajmzciﬂxzw CiJ (10)
i=1 1 i=l jl
Nhém 2: Gom k tri sb gjicogidtri > 1
(nhém théng s6 ¢6 gid tri khong phit hop
TCCP),

K
ij =iji= q; X0
i1

C., & C.
jl ji
a, =—><E W, — (11)
* C, = Cii
trong d6 m + k = n.

Chuan ho4 P, va Py, vé thang dénh gid 100,

P.
do Py, + Py = Pj, nén ta c6: ——x100 va
j

P.
£ x100.

P.

J
Hién nay c6 2 céch tiép can xiy dung thang
danh gia: Panh gid theo chi s6 6 nhidm (chi s6
6 nhiém ting thi mic d6 6 nhiém ting, moi
truong cang bi 6 nhiém) va theo chi s chat
luong méi truong (chi s6 chat lugng méi truong
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giam thi chat lugng méi truong cang xiu). O
day chiing toi st dung cdch tiép can thu 2 dé
thuan tién trong viéc ddi sénh véi cdc cong
trinh ctia nudc ngoai (WQI va CWQI). Theo
cich tiép can nay, dé dong nhdt trong thang
ddnh gid 100, can thiét 1ap cong thirc TWQI tai
j bat ky nhu sau:

P, P,
TWQI = 100 —?Xloo IOOX(l—?)

j j

—100x (1= 2%y 1005 (1 - 2
Q) X0 Q;
Cigy G

= 100x (1_&)
C, & C,

o, 2Ve,

l

= 100x (1-—Cﬂ) (12)
B C

> W
AR

jl

2.2.2. Tiéu chi xdy dung nguong ddnh gid
cua TWQI

- Ngudng danh gida duoc thiét 1ap sao cho
cdc chi sb TWQI phaéi thudc vao mot trong cic
mién phén cép.

- Nguong danh gia phai théa man thang do
100 tuwong g véi thang danh gia cia TWQIL

Do vay, ngudng danh gida phai phu thudc

.k . .
vao ty s6 —x100, trong d6 k 1a s6 céc thong so6
n

khong phit hgp TCCP, n - téng s6 cdc thong sb
khao sat:

Ak:100-5x100:100x(1-5) (13)
n n

Vi n phéi nguyén duong (2 < n < 100), con
k=0,1,2,...nén

1) Gidi han trén cua thang danh gia =100,
khi k = 0 (chit lugng modi trudng tét nhat); gidi
han duéi cia thang = 0, khi k = n (chét luong
mdi trudng xau nhat).

2) Nguodng tét tuong ung véi min(k) = 1

hay A _100><(1——) —100x™L
n

3) Ngudng x4u (theo 13):

Véi n la s6 chén thi k:% , hay
n

A, =100x(1-—) =50
2n

. n+1
Véi n la so lé thi k=7, hay

A, =100x (124 50521
2n n

4) Ngudng trung binh s& bang trung binh
cong clia 2 ngudng tt va xau.
Véi n chan, ta c6
(100x—1+50)2 25><(2><—+1) 25><M
n
Véinlé, taco

(100x“—1+50><—) 2= 75% 1

n
5) Ngudng rat xau twong tng véi max(k) =
-1 100
n— 1 hay Ak=100><(1—n—) = —
n n
Dua vao cic ngudng co ban ta cé thang danh
gid sau (bang 1):
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Bang 1. Bang phén cép chit lugng mi trudng nudce wng voi n chinva n 1é tai diém j bat ky

TWQI (n chin) TWQI (n 1¢) CLMT Mau
100 x—— < TEQI < 100 100 x—— < TEQI < 100 Rittét  Xanhlam
n n
3n-2 n-1 n-1 n-— . o
25x% < TEQI <100 x 75 x— < TEQI <100 x Tot Xanh 14 cay
n n n n
3n-2 n-1 n-1 . R
50 < TEQI < 25x% 50x— <TEQI<75 x— Trung binh Vang
n n n
100 100 n-1 .
—— <TEQI <50 — <TEQI <50 x— Xau Da cam
n n n
100 100 Lz .
O0<TEQI<— O0<TEQI< — Rat xau bo
n n

Ghi chii: Xét cac truong hgp riéng
Tir bang 1 ta thdy:

Vi n=2, céc ngudng rat xau, xau, trung binh va t6t tring nhau; véi n=3, ngudng rat xau tring voi
ngudng x4u. Trong trudng hop nay, thang phan cap TWQI trd thanh:

Béng 2. Bang phén cép chit lugng méi trudng nudc ing voi n=2 va n=3 tai diém j bt ky

n=2 n=3
TWQI CLMT TWQI CLMT
50 < TWQI< 100 Rét t6t 70 < TWQI < 100 RAt tot
0< TWQI<50 XAu 50 < TWQI <70 Tt
33 <TWQI <50 Trung binh
0<TWQI <33 Xéu

C. .
2.3. Cdch tinh tich W,—*-trong tong cong
il

thite (12)

L . Ci ..
2.3.1. Poi véi tong chung ZWi—J tai j
i=1 jl
bat ky

+ Dé tinh duge W, trude tién can tinh tich

W'i— . Xét cic truong hop sau:
it

THI: Tiéu chuén du¢i C; <C; (vi dy ddi

C.
voi TSS, NH™, As, v.v), khi d6 q;; = Cj} <1
ji

I 51 (khong phi

*

(phu hop TCCP) va q; =

n

hop TCCP), néu C; > C;.
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) * C. " C.
i iy S i 2SS
q; Cji le le Cji le
C*
Wi=—t 14
C (14)

TH2: Tiéu chuin trén Cji > C; (vi du dbi
voi DO)
C,
(pht hgp TCCP) thi C—J<1

ji

NeuC >C

ji
va C; <C; thi nguoc lai C—>1 (khong phu

ji

hop TCCP). Khi d6, theo cach tinh & nhu &
q;,

C, C.xC|

THI, ta dugc W'ix—=—1

le C.xC.

j jl

s6 Wi=C,xC}, (15)

, VOi trong

TH3: Tiéu chuan trong 1 doan [a,b] (vi du
ddi véi pH), trong d6 a, b 1a can dudi va can
trén cua TCCP dbi voi thong sb i.

. C. axC,
-Néu Gy < athi Wix—r=—7"1_
jl Cjixcjl
voi W'i= axC|, (16)
C Cil X Cji .
- Néu C;i>b thi Wix—L=——2L vai
. bxCy
J J
C*
Wi= -1 (17)
b
. C, C,,
- Néu C_]IE [a,b] thi W'1><—— 1X— VOl
jl jl
Wi=C,, (18)
+ Tinh tich W, —, W, = (19)

le | ZW'i

a- Néu trong n thong s6 khao sat, ton tai ca
3 truong hgp (tiéu chuan dudi, tiéu chuén trén

va tiéu chuane [a,b]) thi ZW'i dugc ldy tong
i=1

cua 3 truong hop theo W’; x4c dinh tir cong

thuc (14), (15)’V§1 mot trong ba c@ng thue (16)-

(18) tuy theo s0 li€u tinh todn thyc te.

C.
Khi d6, tich Wi—* {mg voi THI

il
ji P
Wi—==Wi——— ung véi TH2
G, C;xC,
ji 1 o ,
Wi——= ung voi cong thire
C, C; xC;,
(16)
hodc Wi—-=Wi—= g véi cong thic (17)
il il
Ci 1 .
hodc Wi—-=Wi— (g véi cong thirc (18)
il il

b-Khong ton tai ca 3 truong hop o (2.3.1)
thi z W' dugc tinh cho cdc TH xdy ra tuong
i=1
ung.
2.3.2. Béi v6i tong cua ctia nhém thong sb
k C. ]
khong phit hop TCCP: D W, —- tai j bat ky.
i=1 jl
Trong truong hop ndy can xét cic truong hop
sau:

THI: Tiéu chudn dusi (C;; <C;), chi xét

. cC. ¢ C.
Cji>Cji, khi d6 W' —+=—Itx—", voi
le Cji le

C*
Wi =—+ (20)
C,
TH2: Tiéu chuén trén (C;>C;), chi xét
C.<C.

1 1



118 P.N. Hb va nnk. / Tap chi Khoa hoc PHQGHN, Khoa hoc Tw nhién va Cong nghé 27, S6°55 (2011) 112-119

* *
_Cji><C11

= voi W',=C’, xC}, (21)
4 i ji 11
C; xC;,

<

Cj .

TH3: Tiéu chuén 12 1 doan € [a,b], chi xét

Cji< a hoac C; > b, trong d6 a, b c6 y nghia nhu
céc cong thue (16) — (17).

C. ¥ .
vi_ﬁ:LCll,vo’»i W' =axC,, (22)
Gy GxCy,
CcC. C. C. |
hodc W'i _ﬁ:&X_ﬁ , VOi W'i:& (23)
le b il b
W:L Li=1,2,.., k (24)

1

Sw
i=1

Viéc tinh todn tich Wi&, i=1, 2, ..., k
il
dugc thyc hién twong ty nhu trudng hop a va b
6 muc 2.3.1.

Ghi chi: Dé tinh dugc céc tong trén, trudc
tién can chon théng s6 quy chudn. V& mat
nguyén tic, thong s6 quy chuin c6 thé chon bat
ky trong ddy cdc théng sd quan tric gdm n
thong sé da phan tich dugc. Tuy nhién, dé thay
1o tinh doc hai nhét cia thong sb i so voi cdc
thong s khéc, nén chon théng sé i cé TCCP
nhé nhat trong day sé khdo sdt, va dat gid tri
thong s6 nay bang C; vmg véi moc tinh todn
ban ddu i=1, j=1. Khi dé gid tri TCCP ciia
thong s6 quy chudn dwoc ky hiéu = C; tai diém

khdo sdt j=1. D& thy, tong trong s cua cic

thong sb khao sat bang don vi (z Wi=1).

i=1
2.4. Ung dung chi s6é TWQI dé ddnh gid chat

lwong nuwoc tai cdc cua lach ven bién tinh
Thanh Hoa

2.4.1. Dit liéu dau vao

Dit liéu dau vao dé tinh todn dua trén sd
liéu quan tric chat Ivgng nudc ven bién tai 6
cua lach: lach Can (1, 2, 3); lach Sung (4, 5, 6,
7); lach Truong (8, 9); lach Trao (10, 11, 12);
lach Ghép (13, 14, 15, 16) va lach Bang (17, 18,
19, 20). Toéng s6 diém quan tric (ldy mau phan
tich hoac dung thiét bi do nhanh) 1a N=20. Cic
s6 trong ngodc 1a tht tu cdc diém quan tric j.
S6 cdc thong sb quan tric n=13 (pH, TSS, DO,
NH,*, As, Cd, Pb, Cr’*, Cu, Zn, Mn, Fe, Hg).
Tai mdi diém quan tric 1y 3 mAu, gid tri trung
binh ctia 3 mau ddi voi ting thong sb 1a gid tri
duoc dua vao tinh todn. S6 lidu quan tric do
Trung tdm Nghién ctru Quan tric va M6 hinh
héa Moi truong (CEMM), PH Khoa hoc Ty
nhién Ha NOi, dudi su cha tri cua GS.TS Pham
Ngoc H), thyc hién ndm 2009 trong du 4n
“Piéu tra, ddnh gid tong hop ving ngip min
ven bién phuc vu chién lugc phét trién bén
virng cua tinh Thanh Héa dén 2020”.

2.4.2. Két qua tinh todn

a) Thang ddnh gid

-Theo phuong phdp TWQI, véi n=13, tur
bang (1) ta c6 thang dénh gid chat luong nudc
trinh bay & bang 3:

Béng 3. Thang danh gi4 chat lugng nudc voi n=13

n=13
92  <TWQI< 100 Rét tot
69 <TWQI< 92 Tét
46 <TWQI =< 69 Trung binh
8 <TWQI < 46 Xau
0 <TWQI < 8 Rét x4u
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- Theo phuong phap CWQI, thang danh gia
chét lugng nudc tu quy dinh va cb dinh khong
phu thudc n trinh bay & bang 4.

Bang 4. Thang dénh gid chét lugng nuée theo CWQI

CWQI Chit lugng nudc Xép loai
95 -100 Rét tt (excellent) A

80 - 94 Tbt (good) B
65-79 Kha (fair) C

45 .64 Bién g(ig; rc;?l Ef)l)nhiém D
0- 44 X4u (poor) E

b) Cong thirc tinh todn

- TWQI duogc tinh toan theo cong thic
k

Zwiﬁ

=
TWQI = 100x(1-———c") (cong thite 12),

Sw o

i O
thong 56 quy chudn duoc lya chon la Hg voi
C,,=0,001mg/l (thong s& doc nhit so voi céc
thong s con lai theo QCVN:10/2008/BTNMT
ding cho muc dich nuéi trong thiy san, bao ton
thiy sinh).

- CWQI tinh to4n theo cdng thurc sau [2]:
CWQI=100-(Y BT+ )
- 1,732
trong do:
Fi= 2100
n

Foo 2 %100
m

nse
E=——7n—""—
0,01nse+0,01
(lugng hoéa céac gia tri phan tich khong phu hop
tiéu chuan).

- dd léch vuot chudn

& day a, b — s6 thong s6 vuot chuan va sé miu
phan tich vuot chuan tuong tmg;

n, m - s thong sé va sé mau vugt chuin
tuong Ung;

nse - gid tri trung binh dugc tinh qua 2 budc:
Budc 1: Tinh ex;

. : : C
* Tiéu chuan dudi, chi xét C, > d , exizgl_—l

1

= Tiéu chuén trén, chi xét C, < C; , ex;=—--1
1
= Tiéu chudn € [a,b]:
a

ex,=—-1, neu ci<a;
C.

1

C~ X
ex:?—l, néu c>b

1

Budc 2: Tinh trung binh cta nse

1 b
. nse=—2“exi
m i

¢) Két qua tinh todn va nhdn xét
Két qua tinh todn theo TWQI va CWQI
dugc trinh bay trong bang 5.

Bang 5. Két qua phan hang chat lugng nudc tai cic
cura lach ven bién tinh Thanh Héa nam 2009

. TWQI CWQI
! TWQI Chét luong nuéc CWQI Chét lugng nude
1 35.596 Xau 22.979 Xau
2 43.648 Xéu 24.596 Xéu
3 52.185 Trungbinh  27.544 Xau
4 32.028 Xau 21.46 Xau
5 32777 Xau 21.042 Xau
6 34.167 Xéu 22.253 Xéu
7 33.25 Xéu 21.189 Xéu
8 23.934 Xau 21.042 Xau
9 63.333 Trungbinh  29.699 Xéu
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. TWQI CWQI

! TWQI Chét luong nuéc CWQI Chét lugng nudc
10 70.555 Tt 31.628 Xau
11 39.208 Xéu 23.476 Xéu
12 39.279 Xéu 24.292 Xéu
13 24.243 Xau 20.423 Xau
14 20.285 Xéu 18.236 Xéu
15 22.303 Xéu 19.206 Xéu
16 18.081 Xau 18.94 Xau
17 17.544 Xau 18.879 Xau
18 20.059 Xéu 19.213 Xéu
19 24.41 Xau 19.016 Xau
20 20.807 Xau 19.473 Xau

Tir bang 5 cho thiy, theo TWQI ¢6 15%
diém quan tric dat chét lugng trung binh — tdt,
con 85% c6 chat lugng xau, phit hop véi sb licu
quan tric thuc té. Vi du, theo s6 liéu quan tric
tai diém j=10 chi c6 1 thong s6 TSS vugt TCCP
2,7 1an, 12 thong sb con lai déu phit hgp TCCP,
nén chat Ivong nudc dat loai tt. Tai diém 3 c6
3 thong s6 vugt TCCP (TSS vuot 2,2 1an; NH,*
vuot 2 1an va Mn vuot 1,4 14n); tai diém 9 c6
TSS vugt TCCP 3 lan, NH," vuot 1,1 1an, nén 2
diém nay chi dat chat lugng nudc trung binh.
Trong khi d6 theo CWQI, 100% chit lugng
nudc tai cdc diém déu x4u. Ly do c6 su sai khac
gitra hai phuong phédp 14 ngudng danh gia cua
CWQI tu quy dinh va chua tinh dén trong sb
cua céc thong sé khao sat. D6i voi phuong phap
WQI (My) chi lya chon 9 thong s6 dic trung,
trong d6 chi c6 hai théng s DO, TSS trung véi
s6 lidu quan tric cua dy 4n, nén khong dam bao
do tin cay dé tinh toan d6i sanh. D6i véi
phuong phép cia TCMT Viét Nam dé xuét, chi
¢6 3 thong s6 pH, DO va NH, tring voéi s6 liéu

quan tric cta du dn, nhung phuong phdp chi dp
dung cho nudc mat lyc dia, nén khong tinh todn
dbi sanh ¢ day.

3. Két luan

- Chét lwgng nudce tai cac cua lach ven bién
tinh Thanh Héa vé tong thé khong dam bao tiéu
chudn dé nudi tréng thity san. Néu sir dung vao
muc dich nuéi trong thuy san phdi ¢ quy trinh
thiét ké va xir Iy céc bai nudi trong thich hop.

- Phuong phap chi s6 CLMT tong cdng c6
vu diém da xét dén tinh doc hai cua timg thong
s6 duoc gin boi trong s twong tmg va thang
phan cap phu thudc vao s6 thong sd khao sat
déu duoc tinh todn theo cédc cong thirc 1y thuyét
nén cé co s& khoa hoc, phtt hop khi dp dung
vao thuc té.
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Total Water Quality Index Using Weighting Factors and
Standardized into a Parameter

Pham Ngoc Ho

Research Center for Environmental Monitoring and Modeling (CEMM)
VNU Upniversity of Science, 334 Nguyen Trai, Hanoi, Vietnam

The paper investigates an innovative approach in assessing integrated environmental quality using
indices that have been applied in many countries, such as Belgium, the United States and Canada. The
approach (abbreviated as TEQI) is more innovative than other indexed approach. Concretely, in this
approach, the important weight of studied parameter taking into account theirs poisonous levels and
classification scale for assessment of water quality depending on total number of parameters n
(2<n<100) were established by calculating from theoretical formulas, not be assigned as the others.
The results of the application of TWQI to the assessment of coastal water (n=13) show that the
ranking in TWQI corresponds to the actual monitored data.

Keywords: weight, standardized, total water quanlity index.



